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Abstract

The artificial photosynthesis is one of the
best processes to reduce CO, in the atmosphere
as well as to develop renewable energy. A
series of Cu/TiO, were prepared by a modified
so-gel methods. Methanol was generated by the
photocatal ytic reduction of CO,. The maximum
methanol yield reached 1000 pmole/g-catal
under 28 hours UV C (254 nm) irradiation using
2wt% Cu/TiO, by CuCly-1h and CuCl,-3h
methods. The Cu” was the major species on the
Cu/TiO2 though multiple chemical status of Cu
existed.

Keywords: photocatalysis, carbon dioxide,
Cu/ TIOZ

92 7 31
CO;
COz COZ
Fig. 1
Ti (OC4H9)4 n-C4HgOH
CH3COOH CuCl, Cu(CH3CO0O0),
150°C
500°C Cu loadings
Cu/TiOy uv ( = 254 nm
365 nm)
[1]
99.9999v%
GC-FID

UV-Vis SEM XRD XPS XAS
EXAFS

[1]
2% CulTiO,
2%

Cu/TiO, Fig. 2 TEM
Ti 8

2%Cu/Ti Oz Cu/Ti Oz
20 nm

Fig. 3 206



CucCl 2

CU/TiOZ
28 Ti 8
CuCl, CuCly-8h
260 pumol/g CuCl;,
CuCl,-0h
600 umol/g
Ti CUC|2 CUC|2-1h
CuCl,-3h 28
1000 pmol/g

CuCl»-3h > CuCl,-1h > CuCl,-0h > CuCl,-
8h

365 nm
Fig. 4 UVA
Cu/TiO,
uvC
CuCl»-3h 24h
600 umol/g uv
(365nm) UVA CuCl,-3h
4
pumol/g
r-CuCl,-3h
CuCl»-0h
r-
CuAc2-8h 12h
24h
4 pmol/g CuCly-
8h 24h
10 pmol/g uvC
5%
Cu/TiO, TPR-TPD
Cu
Cu
XRD Cu
Cu
Cu Cu
TiO, XPS
Cu(2p)
Cu
Cu/TiO, Cu

Cu"

X
Fig. 5 CuCl, (0~ 8h)
Cu FT-EXAFS
1.5A
0.9A
24 ~ 2.6A
CuCl,-3h 2.6 A
CuCl,-8h
2.6A 3A
CuCl,-0h  CuCl,-1h 26 24A
Fig. 5 CuO
1.5A Cu,O Cu-
o) 2.5A
Cu()-O  25A
Cu CuCl»-3h
Cu,O [2]
V UVv-Vis
VITiO, Fig. 6 V
V
V  3d orbital
(Dip-coating)
500°C 60~600 nm ASTM
Fig. 7(a) SEM
Fig. 7(b) SEM
62 um
OH Cl-
TiO,
OH
Cu TiO,
Cu
OH



1.

I-H. Tseng, W.-C. Chang, J. C.-S. Wu,

Photoreduction of CO2 using sol—gel
derived titania and titania-supported
copper catalysts, Applied Catalysis B 37,
37 (2002)

[‘nmu:;{,ujj i [u-t‘,?l,,-i'li) i [C‘H-}Iﬂﬂﬂ]
|

Stirring 0--Bh
II'“u['|:
(il ] oar
Stirsing 05h I CufCH, COO,

I.'Ir_l.':'l:lg'_'n'l'_'.l'l:l:l':i e 15020 (2h)
Calomatioar & “Cmin ---2 3005 0. 3k)
uncler mir flow

Palverte
L

CwTio,

Figure 1: Procedure of sol-gel method to
prepare Cu/TiO,
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Figure 2: TEM of 2 wt% Cu/TiO,
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